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Borderline personality disorder (BPD) is a severe mental health condition characterized by a pervasive pattern of emotional instability, marked impulsivity, interpersonal difficulties and dysfunctional cognitive processes (American Psychiatric Association, 2013).  Rumination, a form of repetitive thinking (Watkins, 2008) in which individuals passively focus on their symptoms and the possible causes and consequences of them (Nolen-Hoeksema, 1991), has recently received empirical attention as a process related to BPD. Evidence has indicated the possible existence of two forms of rumination in BPD: Anger and depressive rumination. These focus respectively on anger and depressive affect, their causes, meanings and consequences (Nolen-Hoeksema, 1991; Sukhodolsky, Golub & Cromwell, 2001; Martino et al., 2013). 
Selby, Anestis, and Joiner (2008) propose the emotional cascade model to account for the role of rumination in people with BPD. This model suggests that negative affect (such as anger or sadness) triggers rumination, which in turn magnifies negative affect leading to a cycle of intensifying affect and rumination (the emotional cascade) which is interrupted through the engagement in dysregulated behavior (e.g., self-harm). The latter functions to shift attention away from upsetting emotions onto intense physical sensations. Thus, dysregulated behaviours short-circuit the emotional cascade interfering with the ruminative process, reducing negative affect and resulting in immediate feelings of relief. However, this feeling of relief may only last for a short time, as the dysregulated behaviours enhance another emotional cascade linked to feelings of shame or guilt (Selby & Joiner, 2009).
Several authors have confirmed that anger rumination is prominent in people with BPD (Abela, Payne, & Moussaly, 2003; Baer & Sauer, 2011; Martino et al., 2015) and is correlated with symptom severity (Baer & Sauer, 2011; Smith, Grandin, Alloy, & Abramson, 2006). Sauer-Zavala, Geiger & Baer (2013) have also argued that rumination may be a risk factor for the development of the disorder. The authors found that the tendency to ruminate in response to anger mediates the relationship between Linehan’s precursors (childhood emotional vulnerability and an invalidating environment) and BPD symptom severity. Their findings support the notion that individuals who experience intense and long-lasting emotions in childhood may be at greater risk for developing BPD symptoms through engaging in high levels of rumination in response to anger.
Furthermore, research has shown that anger rumination in BPD predicts dysregulated behavior (Sauer & Baer, 2012; Selby, Anestis, Bender, & Joiner, 2009, Anestis et al., 2009) and is a mediator between emotional dysregulation and aggressive behaviour (Martino et al., 2015) in BPD. Conversely, depressive rumination has been mostly studied in other disorders (i.e. unipolar disorder). Evidence from the literature suggest that depressive rumination intensifies and maintains negative affect predicting the onset of future depressive episodes, impairing concentration, memory, and problem-solving, and reducing motivation for instrumental behaviours and the building of interpersonal relationships (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). Furthermore, depressive rumination has been found to be related to problematic behaviours such as binge drinking (Caselli et al., 2010; Nolen-Hoeksema & Harrell, 2002), and self-injury (Armey & Crowther, 2008; Hilt, Cha & Nolen-Hoeksema, 2008; Selby, Connell & Joiner, 2010). It also has been shown that rumination is associated with heightened self-criticism and self-blame (Nolen-Hoeksema et al., 2008) as well as the amplification of shame (Orth, Berking, & Burkhardt, 2006) and may hinder a self-compassion perspective. Less is known about BPD and depressive rumination. Some evidence suggests that depressive rumination is specific to BPD compared to those with other personality disorders (Smith, Grandis, Alloy & Abramson, 2006). Furthermore, depressive rumination is correlated with BPD severity (Baer & Sauer, 2011), is associated with heightened self-criticism and self-blame (Law & Chapman, 2015) and has been found to be prominent in patients with depressive disorder and BPD compared to patients with depressive disorder alone (Abela, Payne and Moussaly, 2003).
On the basis of these previous findings, the present study aimed to assess the impact of anger and depressive rumination on dysregulated behaviours (such as aggression and self harm) in a clinical sample of patients with BPD. According to Emotional Cascade Model (Selby, Anestis & Joiner, 2008), we hypothesized that: (1) Anger rumination would predict aggression controlling for emotional dysregulation; and (2) Depressive rumination would predict self-harm controlling for emotional dysregulation.
Methods
Procedure
The present research was conducted in three outpatient community mental health centres in Bologna (Italy). Patients were eligible for the study if they met criteria for a current diagnosis of BPD and were at least 18 years old. Exclusion criteria were: cognitive impairment, severe psychotic symptoms and reported difficulties in understanding written or spoken Italian. Patients meeting these criteria were informed of the study and written informed consent was obtained. All participants completed a sociodemographic and clinical form and then proceeded to the psychometric assessment phase, which included specific self-report questionnaires assessing emotion dysregulation, anger and depressive rumination, aggression and self-harm. The Structured Clinical Interview for DSM IV-Axis II (SCID-II; First et al., 1997) was used to confirm the diagnosis of Borderline Personality Disorder. Clinical interviews were conducted by trained psychiatric physicians. The study was approved by the Ethical Committee of the Bologna Local Health Unit. 
Sample characteristics
One hundred patients with BPD were referred to the study. Nine patients refused to proceed to the assessment phase. The final sample comprised 91 patients with BPD. These were mostly female (N=70; 76.9%), and the mean age was 32.8 years (SD=10). The clinical characteristics of the sample are reported in Table 1.
Psychometric Measures
The Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004) is a 36-item Likert-type, self-report questionnaire that assesses the ability to regulate intense and negative emotions and includes six clinically relevant dimensions of emotional dysregulation: (1) non acceptance of negative emotions (“When I feel upset, I feel guilty for feeling that way”); (2) lack of emotional awareness (“When I feel upset, I take time to figure out what I am really feeling”); (3) limited access to emotion regulation strategies (“When I feel upset, It takes me a long time to feel better); (4) difficulty engaging in goal-directed behaviour when emotionally aroused (“When I feel upset, I have difficulties focusing on other things”); (5) impulse control difficulty (“When I feel upset, I feel out of control); (6) lack of emotional clarity (“When I feel upset, I have difficulties making sense out of my feelings”). The Italian version of DERS was validated by Sighinolfi and colleagues (2010). In this study, the DERS showed an acceptable internal consistency (Cronbach’s α = 0.67).
The Aggression Questionnaire (AQ; Buss & Perry, 1992) is a 29-item Likert-type, self-report questionnaire which measures four components of aggressiveness: (1) the physical aggression subscale, that describes, the proneness to aggressiveness and consists of items as: “Given enough provocation, I may hit another person” or “I get into fights a little more than the average person”; (2) the verbal aggression subscale, that highlights the tendency to explain disagreement in an unhelpful way and is composed of items such as: “I can’t help getting into arguments” or “I often find myself disagreeing with people”; (3) the anger subscale, that explains the tendency to feel emotions of rage and revenge and is measured through items such as: “Sometimes I fly off the handle for no good reason” or “I sometimes feel like a powder keg ready to explode”; (4) the hostility subscale describes an oppositive and suspicious attitude assessed by items such as: “I wonder why sometimes I feel so bitter about things” or “At times I feel I have gotten a raw deal out of life”. The Italian version of A-Q was validated by Fossati and colleagues (2003). In this study, A-Q showed a good internal consistency (Cronbach’s α = 0.78).
The Self-Harm Inventory (SHI; Sansone et al., 1998) is a self-report inventory consisting of 22 yes/no dichotomous items, that measures the tendency towards non-suicidal self-injury behaviours and their severity, providing information on the type and frequency of behaviour in which the patient has engaged. This questionnaire predicts a diagnosis of BPD, and a score of 5 has been established as the cut-off   for the presence of BPD. In this study, the SHI showed a good internal consistency (Cronbach’s α = 0.97).
The Anger Rumination Scale (ARS; Sukhodolsky, Golub & Cromwell, 2001) consists of 19 items rated on a 4-point Likert scale. It measures the tendency to focus on angry moods, to recall past anger episodes and to think about the causes and consequences of anger experience. It includes four subscales: (1) the angry afterthoughts subscale  assesses the tendency to ruminate after an anger experience and consists of items as “Whenever I experience anger, I keep thinking about it for a while”; (2) the thoughts of revenge subscale assesses the tendency to focus attention on thoughts and feelings of revenge and consists of items such as “I have long living fantasies of revenge after the conflict is over”, and “When someone makes me angry I can’t stop thinking about how to get back at this person”; (3) the angry memories subscale assesses the tendency to recall memories of previous anger episodes and consists of items as “I think about certain events from a long time ago and they stillmake me angry”; and (4) the understanding of causes subscale evaluates the tendency to try to understand one’s anger experiences and consists of items as “I analyse events that make me angry”, and “I think about the reasons people treat me badly”. In this study, the ARS showed good reliability (Cronbach’s α=0.92).
The Ruminative Responses Scale (RRS), from the Response Styles Questionnaire (RSQ; Nolen-Hoeksema & Morrow, 1991) consists of 22 items rated on a 4-point Likert scale, and assesses the tendency to focus on sad or depressive feelings and their causes and consequences. It has composed by two subscales: (1) Brooding, that refers to the tendency to deeply focus on upsetting thoughts and emotions, and consists of items as “Think ‘What am I doing to deserve this?’”, and “Think ‘Why do I have problems other people don’ t have?”; (2) Reflection, that refers to the tendency to engage in a calmer analysis of situations  in order to overcome problems, and consists of items as “Analyse recent events to try to understand why you are depressed”, and “Go away by yourself and think about why you feel this way”. In this study, the RRS showed good internal consistency and reliability (Cronbach’ s α=0.63). 
Statistical analysis
Statistical analyses were carried out using the SPSS version 17.0 for Windows. In order to implement multiple regression analyses, we first tested for the presence of multivariate outliers and examine multicollinearity between variables. Subsequently, two hierarchical regression analyses were implemented in order to test hypotheses: (1) an analysis examining the effect of emotion dysregulation (first step) and anger rumination (second step) on aggression; and (2) an analysis examining the effect of emotion dysregulation (first step) and depressive rumination (second step) on self-harm. To ensure the identification of the specific role of anger rumination in predicting aggression, and of depressive rumination in predicting self-harm, both the ARS and RRS were added in the second steps of the two regression models. Finally, a Sobel test was administered to ascertain the significance of the meditational models.
Results
Data configuration
An inspection of skewness coefficients showed that all measures symmetrically distributed. We tested for the presence of multivariate outliers considering emotional dysregulation, rumination, self-harm and aggression. The distance of Mahalanobis identified no participant as a multivariate outlier. The coefficient of Mardia, which represents the multivariate kurtosis coefficient, was not greater than the critical value for an asymmetrical multivariate distribution, thus it indicated a multivariate normal distribution. An inspection of graphical distribution of D2 on Q–Q plots for each follow-up also supported this finding. We then examined multi-collinearity using the tolerance index (Ti) and the variance inflation factor (VIF) for emotional dysregulation, (Ti=0.76; VIF=1.32),  anger rumination (Ti= 0.86; VIF=1.16) and depressive rumination (Ti=0.76; VIF=1.32). These analyses supported the absence of multicollinearity between variables. Furthermore, an inspection of correlation coefficients for both regression analyses (Durbin-Watson=1.85 for anger rumination and 1.93 for depressive rumination) showed that there were no significant correlations between standardized residuals and independent variables. Finally, the inspection of Cook’s distance showed that no participants’ data would change the regression analyses coefficients significantly. 
Hierarchical regression analyses
First, we conducted correlation analyses between measures of emotion dysregulation, anger rumination, depressive rumination, self-harm, and aggression. We found significant correlations across measures expect for: anger rumination and self-harm, depressive rumination and aggression, and self-harm and aggression (Table 1). Anger and depressive rumination may partially overlap, especially in the tendency to stay focused on a negative emotional state occurred in the past. Except for this common feature, these are different process mainly expressed by specific negative emotions, which is anger for people that tend to show anger rumination and sadness for people that are proneness to depressive rumination.
Subsequently, the hierarchical linear regression analyses were implemented in order to test the hypotheses. In the first hierarchical linear regression analysis (Table 2) the overall DERS score was entered as an independent variable in the first step, and it was found to account for significant variance in aggression (dependent variable; AQ total score; R2=0.09; B=0.19; p=0.02).  Subsequently, anger and depressive rumination (measured by the ARS and RRS total score) were added in the second step, and only anger rumination was found to significantly predict aggression (R2=0.23; B=0.94; p=0.00) beyond the variance accounted by emotional dysregulation. Depressive rumination did not play a relevant role in explain aggression (R2=0.23; B=-0.09; p=0.54). A closer inspection of the final equation in the second step of the analysis revealed that only anger rumination was a significant predictor of aggression, over and above emotional dysregulation that lost its impact on dependent variable in presence of rumination (R2=0.23; B=0.11; p=0.19). This data support the hypothesis that anger rumination may have a central role in the relationship between emotional dysregulation and aggression. Furthermore, the Sobel test showed that the indirect effect of the independent variable on the dependent variable was significant (Z=2.71; p<0.00), thus supporting a mediating effect of anger rumination between emotional dysregulation and aggression.
In the second hierarchical linear regression analysis (Table 3) emotion dysregulation, as measured by the DERS total score, was entered as an independent variable in the first step, and it was found to account for variance in self-harm (R2=0.06; B=0.04; p=0.03), defined by the overall score of the SHI (dependent variable). Subsequently, depressive and anger rumination (measured by the RRS and the ARS total score) were added in the second step, and only depressive rumination was found to be significantly related to self-harm (R2=0.10; B=0.07; p=0.05) beyond the variance accounted for by emotional dysregulation. Anger Rumination was not found to be significant in accounting for self-harm behaviour (R2=0.10; B=-0.28; p=0.62). A closer inspection of the final equation in the second step of the analysis revealed that only depressive rumination was a significant predictor of self-harm, over and above emotional dysregulation that lost its impact on dependent variable in presence of rumination (R2=0.10; B=0.02; p=0.29). This data support the hypothesis that depressive rumination may have a central role in the relationship between emotional dysregulation and self-harm. Furthermore, the Sobel test showed that the indirect effect of the independent variable on the dependent variable was significant (Z=2.86; p<0.00), thus supporting a mediating effect of depressive rumination between emotional dysregulation and self-harm.
Discussion
The present study examined the role of anger and depressive rumination in predicting dysregulated behaviours (aggression and self-harm) in patients with BPD, controlling for emotion dysregulation. In line with Linehan’s biopsychosocial theory of BPD (Linehan, 1993), our findings showed that emotional dysregulation is a significant predictor of dysregulated behaviours, such as aggression and self-harm in patients with BPD. However, when rumination was considered in the analyses, it was found to have a strong impact on these behaviours, over and beyond emotional dysregulation. More specifically the findings showed that anger rumination was a mediator between emotional dysregulation and aggression and depressive rumination was a mediator between emotional dysregulation and self- harm. These data supported our hypotheses and were consistent with previous studies on healthy samples with BPD features, that identified rumination as a mediator between negative affect and dysregulated behaviours (Selby et al., 2008; Selby et al., 2009) and with a previous multicentre study on patients with BPD enrolled from inpatients and outpatients settings, which assessed the role of anger rumination in leading to aggression, over and above emotional dysregulation (Martino et al., 2015). 
Our findings align themselves with the theoretical tenets postulated by the Emotional Cascade Model, which has described how ruminating on negative affect bring to its escalation in turn resulting in a dyregulated behaviours. Because of the intensity of this process, individuals may find it difficult to divert attention from their emotional experience and minor distraction may not be sufficient to interrupt the emotional cascade. Dysregulated behaviours, such as aggression and self-self-harm, may thus be employed to interrupt rumination and shift attention away from emotion onto strong physical sensations.
There are a few therapies for BPD that have demonstrated efficacy through randomized controlled trials, including: DBT (Linehan et al., 2006), MBT (Bateman & Fonagy, 2008), and TFP (Levy, Meehan, et al., 2006). The Emotional Cascade Model may provide insights into the potential mechanisms of change as well as serving as a unifying framework for the treatment of BPD, finding common ground across multiple treatment approaches such as DBT, MBP, and TFP. These evidence-based treatments for BPD  may address rumination through the use of specific techniques, such as mindfulness and distress tolerance exercises (e.g., DBT; Linehan, 1993), enhancing the patient’s ability to accurately assess his or her moment-to-moment state of mind and affect (e.g. MBT; Bateman & Fonagy, 2004), or through the improvement of the patient’s reflective functioning through clarification and confrontation relating to relational affects (e.g. TFP; Clarkin, Yeomans, &Kernberg, 2006). Although these treatments have shown to be efficacious in reducing problematic behaviours in BPD, more research is needed to determine if they can reduce rumination or whether other specific interventions should target rumination in more direct and effective ways. More recently, metacognitive therapy (MCT) and rumination-focused cognitive behaviour therapy (RF-CBT) have shown promising results in reducing rumination and correlated problems in anxiety and depression (Watkins, Scott, Wingrove et al., 2007, Wells, 2009).
These findings have a number of clinical implications for the treatment of BPD. First, a detailed assessment of rumination should be undertaken in these patients, especially in those who show dyregulated behaviours. Furthermore, a preliminary psychoeducational intervention on anger and depressive rumination, and how it may influence dysregulated behaviours, may be useful in helping patients to understand their psychological functioning and its consequences. Moreover, a cognitive restructuring focus on the beliefs regarding the loss of control over one’s thoughts and the utility of rumination may reduce this maladaptive thinking style and help to engage in more healthy forms of distraction when experiencing emotional distress. Finally, in line with the Selby and Joiner (2009) Emotional Cascade Model, rumination-focused interventions might be useful to reduce this maladaptive process also in this type of patients. 
This study have some limitations that should be considered. First, its cross-sectional nature may limit the interpretation of the causal ordering of the variables in the regression models; the directionality of the effects of the variables was dictated by what is most likely in view of previous studies on BPD and the Emotional Cascade Model. Second, the absence of a control group may limit the specificity of our findings for BPD. Thirdly, we did not consider control variables such as anxiety and depression, although they are widely known to influence BPD symptoms. Finally, the use of self-report questionnaires may result in distortions of the results.
Conclusions
Our results suggest that anger rumination and depressive rumination mediate respectively the relationship between emotion dysregulation and aggression and self-harm. These findings are consistent with previous evidence on the link between rumination and dysregulated behaviours in healthy samples with BPD features (Selby et al., 2009) and provide further support for the Emotional Cascade Model and the central role of rumination in leading to dysregulated behaviours in patients with BPD.
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